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IN THE CLAIMS 




3 1 . (Currently Amended) A nozzl e system for vectoring a primary flow of a fluid 
flowing through an e nclos e d volume, the nozzl e b e inm 3 D nozzl e and having an insid e surfac e , 
th e nozzl e by varying an effective throat or sonic plane within a ducted primary flow. 
comprising: 

an opening for accepting the primary flowy 

at least one primary injector located wherein said at least one injector is a plurality of 
inj e ctors with port op e nings arrang e d along th e /insid e surfac e of th e 3 - D nozzl e , e ach of the 
plurality of inj e ctors adapt e d to e xpel an inj e ction fluid in a dir e ction within th e enclosed 
volum e , th e dir e ction inclined to oppose the primary flow of th e fluid and approximat e ly parall e l 
to an int e nd e d v e ctoring up-stream of said effective throat or sonic plane; 

at least one supplemental injector wherein said at least one supplemental injector is 
^ located downstream of the at least one primary injector, wherein said at least one supplemental 
\^ injector is inclined to oppose the primai/ flow, and wherein the at least one primary and 

supplemental injectors provide a flow field opposed to a subsonic portion of the primary flow in 
order to vector the primary flow: andy / 

at least one controller operable to direct said at least one primary and supplemental 
injector to provide a flow operable/o vary the effective throat or sonic plane . 



32. (Currently Amended) The nozzl e of system for vectoring a primary flow of Claim 
31, th e nozzl e further comprisiyg: 

a physical throat, the Within a duct, wherein the physical throat comprising comprises a 
region within th e nozzl e of Igwest cross-sectional area, th e throat being situation in a path of the 
primary flow of th e fluid . 



33. (Currently Amended) The nozzl e system for vectoring a primary flow of Claim 
32 wherein the a plurality of primary injectors is located proximate to the said physical throat. 

34. Cancelled. 
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35. (Currently Amended) The nozzl e system for/sectoring a primary flow of Claim 
M 31 wherein th e plurality of injectors and th e s e cond plurmity of inj e ctors e xp e l th e inj e ction 
inject fluid asymmetrically, to r e sulting in a change in a thrust redirect v e ctor associat e d with the 
primary flow of th e fluid, th e chang e in th e thrust vecto/lying within th e along an intended 
vectoring plane. 

36. (Currently Amended) The mszie system for vectoring a primary flow of Claim 35 
wherein the a plurality of primary and secondary i/ijectors and th e s e cond plurality of inj e ctor s 
inject fluidic e xp e l th e inj e ction fluid in pulses. 

37. (Currently Amended) The ftezzle system for vectoring a primary flow of Claim 33. 
th e nozzl e furth e r comprising: wherein a s e coiid plurality of secondary injectors locat e d 
proximat e to th e throat, th e s e cond plurality of injectors having port op e nings are arranged along 
th e insid e surfac e opposit e of th e plurality of inj e ctors, e ach of th e s e cond plurality of inj e ctors 



adapt e d to e xp e l th e inj e ction to inject fluid in a s e cond dir e ction within th e e nclos e d volum e , th e 
s e cond dir e ction inclin e d to oppose the p^mary flow of th e fluid and approximat e ly and in 
parallel to the intended vectoring plane. 



38. (Currently Amended) The nozzl e system for vectoring a primary flow of Claim 
37 wherein the plurality of primary injectors and the s e cond plurality of secondary injectors 
e xp e l th e inj e ction inject fluid symmetrically, resulting in a change in a discharge coefficient in 
the nozzle. 



39. Cancelled. 



40. (Currently Amended) The nezele system for vectoring a primary flow of Claim 
3 1 wherein th e inj e ction injected fluid is-a comprises compressed gas. 



41. (Currently Amended) The nezzle system for vectoring a primary flow of Claim 
3 1 wherein the inj e ction injected fluid comprises fuel. 
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42. (Currently Amended) The noz^ e system for vectoring a primary flow of Claim 
31, th e nozzl e further comprising: 

the at least one controller, operable x6 direct said at least one of th e plurality of inj e ctors 
to e xp e l th e inj e ction fluid primary injector/and/or said at least one supplemental injector . 

43. Cancelled. 

44. (Currently Amended) Af method for vectoring a primary flow of fluid in a 3-D 
nozzle, th e 3 D nozzl e having a throatAh e throat comprising a r e gion within th e 3 D nozzl e of 
low e st cross s e ctional ar e a, th e throat/ b e ing situat e d in a path of th e primary flow of fluid, the 
method comprising the steps of : / 

e xp e lling injecting fluid from a plurality of primary injectors an inj e ction fluid in a 
dir e ction inclin e d to oppos e th e o pposed to a primary flow of the fluid and approximately 
parallel to an intended vectoring plane, the plurality of injectors located proximate to the a 
throatr; / 

injecting fluid from a plurality of supplemental injectors opposed to the primary flow 



wherein said second plurality of /supplemental injectors are located downstream of the throat, and 
wherein the fluid injected by said primary and/or supplemental injectors varies or skews an 
effective throat or sonic plane o^f said 3-D nozzle. 



45. Cancelled. 



46. (Currently Aniended) The method of Claim 44, th e m e thod further comprising: 
expelling from a second plurality of injectors the injection fluid in a direction inclined to 
oppose the primary flow of the fluid and approximately parallel to an intended vectoring plane, 
th e s e cond wherein said supplemental plurality of injectors are located approximat e proximate to 
the throat. 



47. (Currently ^mended) The method of Claim 44 wherein th e step of e xp e lling 
compris e s e xp e lling in fluid is injected by said primary and/or supplemental injectors in fluidic 
pulses. 
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48. (Currently Amended) The method pf Claim 44 wherein the inj e ction injected 
fluid is comprises a compressed gas. 

49. (Currently Amended) The me^od of Claim 44 wherein the inj e ction injected 
fluid is-a comprises fuel. 

50. Cancelled. 

5 1 . (Currently Amended) A nozzl e system for vectoring a primary flow of fluid, the 
primary flow of fluid flowing through an enclos e d volum e , th e comprising: 



a nozzle having an insid e inner surface and a throat, wherein the throat comprising 
comprises a region within the nozzle of lowest cross-sectional area, the throat being situated in a 
path of the primary flow of fluid th e nozzle comprising: ; 

a plurality of primary injectors with port openings arranged along the insid e inner surface 
of the nozzle, the plurality of/injectors arranged such that th e plurality of inj e ctors ar e not align e d 
parall e l to th e path of th e primary flow of fluid, e ach of th e plurality of inj e ctors adapted to e xpel 
an inj e ction fluid in a direction within th e e nclos e d volum e , the dir e ction inclin e d to oppose the 
primary flow of fluid and in a first approximat e ly parall e l to an intended vectoring plane , and 
wherein said primary injectors skew an effective throat or sonic plane within said nozzle: and 

at least one controller operable to direct said at least one primary and supplemental 
injector to provide a flow operable to vary the effective throat or sonic plane . 



52. (Currently Amended) The nozzle system for vectoring a primary flow of Claim 
51 wherein the plurality of injectors is located proximate to the throat. 
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53. (Currently Amended) The nezzle systeni/for vectoring a primary flow of Claim 
52, th e nozzl e further comprising: 

a s e cond plurality of supplemental injectors located downstream of the throat and 
arranged along the insid e inner surface of the nozzle, the second plurality of inj e ctors arrang e d 
such that th e s e cond plurality of inj e ctors ar e not^i^ign e d parall e l to th e path of th e primary flow 
of fluid, e ach of th e s e cond plurality of inj e ctors adapt e d to e xp e l th e inj e ction fluid in a s e cond 
dir e ction within th e e nclos e d volum e , th e second dir e ction inclined to oppose the primary flow 
of the fluid and approximat e ly parall e l to th e ^n a second intended vectoring plane. 



54. (Currently Amended) The nozzle system for vectoring a primary flow of Claim 
53 wherein the plurality of primary and /upplemental injectors and th e s e cond plurality of 
inj e ctor s e xp e l the inj e ction inject fluid asymmetrically, resulting in a change in a thrust vector 
associated with the primary flow of the fluid, the change in the thrust vector lying within the first 
and/or second intended vectoring plane. 



55. (Currently Amended) The nezzle system for vectoring a primary flow of Claim 
54 wherein the plurality of primary and supplemental injectors and th e s e cond plurality of 
inj e ctors e xp e l th e inj e ction fluid in inject fluidic pulses. 



56. (Currently Amended) The nozzl e system for vectoring a primary flow of Claim 
52 53, th e nozzle furth e r comprising wherein said supplemental injectors are : 

a s e cond plurality of inj e ctors located proximate to the throat , th e s e cond plurality of 
inj e ctors having port op e nings arrang e d along th e insid e surfac e opposit e of th e plurality of 
inj e ctors, th e s e cond plurality of inj e ctors arranged such that th e s e cond plurality of inj e ctors ar e 
not align e d parall e l to th e path of th e primary flow of fluid, e ach of th e s e cond plurality of 
inj e ctors adapted to e xp e l th e inj e ction fluid in a s e cond dir e ction within th e e nclos e d volum e , 
th e s e cond dir e ction inclin e d to oppos e th e primary flow of th e fluid and approximat e ly parall e l 
to th e int e nd e d v e ctoring plan e. 
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57. (Currently Amended) The nezzle system for vectoring a primary flow of Claim 
56 wherein the plurality of primary and/or supplemental injectors and th e s e cond plurality of 
inj e ctors e xp e l th e inj e ction inject fluid symmetrically, resulting in a change in a discharge 
coefficient in for the nozzle. 

58. Cancelled. 

59. (Currently Amended) The nozzl e system for vectoring a primary flow of Claim 
5 1 wherein the inj e ction injected fluid is-a comprises compressed gas. 

60. (Currently Amended) The nozzle system for vectoring a primary flow of Claim 
5 1 wherein the inj e ction injected fluid is comprises fuel. 

61. (Currently Amended) The nozzle system for vectoring a primary flow of Claim 
&4 53, th e nozzl e further comprising: 

the at least one controller, operable to direct at l e ast on e of th e plurality of said primary 
and/or supplemental injectors to e xp e l th e inj e ction fluid . 

62. (Amended) The nozzl e system for vectoring a primary flow of Claim #1 61, the 
nozzl e furth e r comprising: 

wherein said the at least one controller, op e rabl e to dir e ct directs at l e ast on e of th e 
plurality of said primary and/or supplemental injectors to e xp e l of th e inj e ction inject fluidic 
fluid in pulses. 
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63. (Currently Amended) A method for vectoring a primary flow of fluid in a nozzle, 
th e nozzl e having a throat, th e throat compriGing a r e gion within th e nozzl e of low e st cross - 
s e ctional ar e a, th e throat b e ing situat e d in a path of tji e primary flow of fluid, th e method within 
a nozzle comprising the steps of : 

exp e lling injecting from a plurality of priAiary injectors an inj e ction a fluid in a dir e ction 
inclin e d to oppos e o pposed to the primary flow of th e fluid and approximat e ly parall e l to an 
int e nd e d v e ctoring plan e , th e wherein said plurality of primary injectors are located proximate to 
the a throat and arranged such that th e plurality of inj e ctors ar e not align e d parall e l to th e path of 
th e primary flow of fluid of the uozzIc t; 

injecting from a plurality of supplemental injectors fluid to oppose the primary flow, the 
plurality of supplemental injectors located downstream of the throat, wherein said injected fluid 
skews or varies an effective throat or^onic plane within the nozzle. 



64. Cancelled. 



65. (Currently Amended) The method of Claim 63, th e m e thod furth e r comprising: 
e xp e lling from a s e co^nd plurality of inj e ctors an inj e ction fluid in a dir e ction inclin e d to 
oppos e th e primary flow of th e fluid and approximat e ly parall e l to an int e nd e d v e ctoring plan e , 
th e s e cond plurality of wherein said supplemental injectors are located proximate approximat e to 
the throat and arrang e d su(h that th e s e cond plurality of inj e ctors ar e not align e d parall e l to th e 
path of the primary flow/of fluid . 



66. (Currently Amended) The method of Claim 63 wherein th e st e p of e xp e lling 
compris e s e xp e lling id fluid is injected as fluidic pulses. 



67. (Currently Amended) The method of Claim 63 wherein the inj e ction injected 
fluid is-a comprises compressed gas. 



68. (^urrently Amended) The method of Claim 63 wherein the inj e ction injected 
fluid is-a comprises fuel. 
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69. Cancelled. 




70. (Withdrawn) A method for designing a nozzle, the method comprising: 
analyzing a baseline configuration of the nozzle; 

establishing a design study matrix of experimental configurations, the design study 
matrix comprising the experimental configurations, each of the experimental configurations 
being different by at least one value of one or more matrix variables; 

conducting computational fluid dynamic analysis on the experimental configurations; 

identifying effects of the matrix variables on behavior of the experimental configurations; 

constructing an enhanced configuration; and 

evaluating the enhanced configuration. 

71. (Withdrawn) The method of Claim 70 wherein the nozzle is of a jet engine. 

72. (Withdrawn) The method of Claim 70 wherein the nozzle is a high aspect ratio 

nozzle. 



73. (Withdrawn) The method of Claim 70 wherein the step of evaluating the 
enhanced configuration comprises performing at least one thrust stand test. 

74. (Withdrawn) The method of Claim 70 wherein the behavior of the experimental 
configurations is selected from a group consisting of thrust vectoring angle, thrust efficiency, and 
discharge coefficient. 
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75. (New) A system for vectoring a primary flow iryihree dimensions by varying an 
effective throat or sonic plane within a ducted primary flow, comprising: 
an opening for accepting the primary flow; 

at least one primary injector located wherein said at least one injector is inclined to 
oppose the primary flow up-stream of said effective throat or sonic plane; 

at least one supplemental injector and wherein ^aid at least one supplemental injector is 
located downstream of the at least one primary injector, wherein said at least one supplemental 
injector opposes the primary flow in the intended vectoring plane, wherein said injector opposes 
the primary flow and wherein the at least one primary and supplemental injectors provide a flow 
field opposed to a subsonic portion of the primary flow in order to vector the primary flow; and 

at least one controller operable to direct/said at least one primary and supplemental 
injector to provide a flow operable to vary the /effective throat or sonic plane. 



76. (New) A method for vectoring a primary flow of fluid in a 3-D nozzle, 
comprising the steps of: 

injecting fluid from a plurality of^rimary injectors wherein said injectors are opposed to 
a primary flow of the fluid and parallel tp an intended vectoring plane, the plurality of injectors 
located proximate to a throat; 

injecting fluid from a plurality/of supplemental injectors opposed to the primary flow 
wherein said second plurality of supplemental injectors are located downstream of the throat, and 
wherein the fluid injected by said primary and/or supplemental injectors varies or skews in three 
dimensions an effective throat or ^onic plane of said 3-D nozzle. 
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77. (New) A system for vectoring a primary flow comprising: 
a three dimensional nozzle having an inner surfac(e and a throat, wherein the throat 

comprises a region within the three dimensional nozzle/of lowest cross-sectional area, the throat 
being situated in a path of the primary flow of fluid; 

a plurality of primary injectors arranged alon^ the inner surface of the three dimensional 
nozzle, the plurality of injectors are individually arranged to oppose the primary flow of fluid in 
a first intended vectoring plane, and wherein said {primary injectors skew an effective throat or 
sonic plane within said three dimensional nozzle. 

78. (New) A method for vectoring a/primary flow within a three dimensional nozzle 
comprising the steps of: / 

injecting from a plurality of primary injectors a fluid opposed to the primary flow 
wherein said plurality of primary injectors aye located proximate to a throat of the nozzle; 

injecting from a plurality of supplemental injectors fluid to oppose the primary flow, the 
plurality of supplemental injectors located downstream of the throat and are individually aligned 
to oppose said primary flow , wherein saia injected fluid skews or varies an effective throat or 
sonic plane within the three dimensional nozzle. 

79. (New) A method for designing a nozzle, the method comprising: 
analyzing a baseline configuration of the nozzle; 

establishing a design study mairix of experimental configurations, the design study 
matrix comprising the experimental configurations, each of the experimental configurations 
being different by at least one value of one or more matrix variables; 

conducting computational fluid dynamic analysis on the experimental configurations; 

identifying effects of the matrix variables on behavior of the experimental configurations; 

constructing an enhanced configuration; and 

evaluating the enhanced configuration. 
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